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I Introduction 

The State of Indiana and the United States Environmental Protection 

Agency (USEPA) both agree that additional concerted state-federal e f fo r t 

Is needed to Inprove Grand Calumet Rlver-Indlana Harbor Canal (GCR-IHC) 

Mater qual i ty to the point Mhere multiple uses could be sustained. Toward 

that goal, the State-USEPA Agreement has highlighted northwest Indiana as 

the area where extensive state pol lut ion control resources should be con

centrated. As a preliminary step, the subject review was prepared to 

better define the remaining ecological problems within the GCR-IHC system. 

Because of the complexity of th is system -bo th hydraulic and pol lut ional 

- t h i s assessment deals with the GCR-IHC alone. I t does not consider GCR-

IHC effects upon southern Lake Michigan, to which the GCR-IHC discharges. 

II Background 

The Grand Calui«t River Basin i s located In the northwest corner of Indiana 

and the adjacent area of I l l i n o i s . The basin Is contained alaost wholly w i th

in Lake County encompassing approximately 43,242 acres. The L i t t l e Calumet 

River borders to the south while Lake Michigan l ies to the nor th . 
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The Grand Ctlumet River (6CR) originates near t series of lagoons west of Iter, 

quettc Park (Ftg. 1 ) . At one ttaK these lagoons wrt the riveraouth, but diversion 

of river waters at the Cal-Sag Canal ond Indiana Karbor.Canal (IKC) lias greatly 

reduced the flow. Eventually the mouth of the river was closed by drffing sand and 

aquatic vegetation. Presently the 6CR Is 13 river miles long (westward flow), 

being Joined by the IHC three miles east of the Illinois border. Haters entering 

the IHC flow about five miles to the north and then northeast, exiting Into southern 

Lake Michigan. 

The topography of the Basin Is flat and the river is shallow with the bottom 

covered with a mixture of organic debris, mud, and sludge. Due to man-made alter

ations to the stream channel, the flow pattern of the Grand Calumet River and the 

Indiana Harbor Canal (a man-made channel which connects the 6CR to Lake Michigan) 

is quite complex. The east branch of the GCR flows westward to the IHC which flows 

northward to the Lake. The west branch &f-the 6C^, however, is divided into ttfo . 

segments which arc normally separated by a natural divide located near the oast 

edge of the Hammond municipal wastewater treatment plant. Hater In the east seg

ment of the west branch Joins the east branch of the river to form the IHC. Hater 

In the west segment of the west branch on the otNer hand, occasionally flows west-_ 

ward into Illinois the result of weather conditions on Lake Michigan. r: 

The IHC normally flows to Lake Michigan h t c M i ^ of the great rate at which- lake 

water is pumped into the canal via the Grand Calumet River by the U.S. Stee1-6ary 

Horks. However, the canal *s flow may reverse Itself for short periods of time, 

according to the stage of Lake Nichigan. Figure 2 illustrates the stream flow 

patterns of the Grand and Little Calumet Rivers. Since no U.S.G.S. gaging stations 

are located within the Grand Calumet Basin, no Information is available regarding 

the maximum and minimum flows of the GCR. 



Figure l i Location t ^ . 
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The backwater or estuary effect on the GCR-IHC caused by the varying Lake 

Michigan water levels makes a river stage-discharge relationship - the relation

ship measured at a gaging station - Impossible to define* An additional gage 

to compensate for the backwater effect would produce results that could be as 

much as 50 percent in error. However, the expense of the multiple gages and the 

expected unreliability of the data, precludes establishment of a dual system In 

this area (7). Recent average flows have been estimated (1) and are discussed 

Page 9. 

The major concentrations of population In the Basin are located in and around 

the cities of East Chicago. Gary, Hammond, and Whiting. Domestic and industrial 

wastewaters generated from these cities are discharged to the Grand Calumet River. 

Currently, three (3) municipal and 74 industrial point sources discharge to the 

Rrand Calumet Basin (see Table 1). The Hammond and Gary Sanitary District waste

water treatment plants are regional facilities which serve some towns and industries 

located outside the Grand Calumet River Basin! 

The GCR-IHC area has a population of over 500,000 and has one of the most con

centrated steel and oil complexes in the nation. In excess of 90 percent of the 

water flowing in the GCR-IHC system enters as treated wastewater. Industrial cool

ing/process water, and as.stoiS water. 

Ill Water Quality 

Of all Indiana streams, the Grand Calumet River and the Indiana Harbor Canal vio

late all of the State Hater Quality Standards (HQS) most frequently. The GCR-IHC 

water quality standards, which protect for partial body contact, limited aquatic 

life and industrial water supply are shown as Appendix S. While the water quality 

/ 
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Table 1 

POINT SOURCE DISCHARGERS HITKIN THE GRAND CALUMET RIVER 
AND INDIANA HARBOR CANAL 

Discharge Treatment 
Number Fac i l i t y 

Indiana 
NPDES No. Receiving Stream 

General 
Discharge 

VP* , 
Municipal Dischargers 

1. 

{. 

3. 

East Chicago 

Gary 

Hammond 

0022829 

0022977 

0023060 

Grand Calumet River 

Grand Calumet River 

Grand Calumet River 

HHTP Effluent 

HWTP Effluent 

HWTP Effluent 

Industrial Dischargers 

4. Inland Steel Co. 

5. 

IN 0000094 Indiana Harbor Tumino 
-013 Basin 

Inland Steel Co. 

Inland Steel Co. -015 

Indiana Harbor Turning 
Basin 

Indiana Harbor Turning 
Basin 

Process Hater 
Cooling Hater 
Storm Hater 
Process Hater 
Cooling Hater 
Storm Hater 
Process Hater 
HHTP Effluent 
Cooling Hater 

67 

Inland Steel Co. 17 

8. 

-016 Indiana Harbor Turning 
Basin 

Inland Steel Co. •017 Indiana Harbor Turning 
Basin 

Inland Steel Co 

Process Hater 
HHTP Effluent 
Cooling Hater 
Process Water 
Cooling Hater 
Storm Hater 

9. 

iirr 

117 

TZ7 

-018 Indiana Harbor Turning 
Basin 

Union Carbide 
(E. Chicago) 

Cit ies Service O i l Co. 
- ^ E . Siicago) 

IN 0000043-

iN 00001 s r 

Indiana Harbor Canal/ 
Lake Michigan 

Process Hater 
Cooling Hater 
Storm Hater 
Cooling Hater 

Grand Caluaet River" Cooling Process 

Phillips Piplellne Co. 
(E. Chicago) 

IN 003»dd Indiana Harbor Canal/ 
Lake Michigan 

Cooling Process 

TT, Blaw-Knox Foundry i IN 032649 
M i l l Machinery, Inc -001 

(E. Chicago) 

Indiana Harbor Canal/ 
Lake Nichigan 

Quench Water 

14. 

TI7 

Blaw-Knox Foundry 

Karbison-HaUer 
Refractories Co. 
(Hammond) 

-002 

-003 

Ik 000024ft 

Indiana Harbor CanaV 
Lake Michigan 

Storm Hater 
Ground Hater 
Cooling Hater 
Cooling Hater Grand Calumet River' 

09 
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Table 1 
(Cont.) 

POINT SOURCE DISCHARGES HITHIN THE 
AND INDIANA HARBOR 

Discharge Treatment 
Number Facil i ty 

Indiana 
NPDES No. 

GRAND CALUMET RIVER 
CANAL (Cont.) 

Receiving Stream 

General 
Discharge 

16. 

17. 

16. 

E. I. duPont deNemours 
« Co. (E. Chicago) 

E.I. duPont deNemours 

C. F. Petroleum 
(E. Chicago) (Energy 
Cooperative, Inc.) 

IN 0000329 
-001 

-002 
-003 

IN 0000051 

Grand Calumet River 

Grand Calumet River 

West Branch/Indiana 
Harbor Canal/ Lake 

Michigan 

Cooling Hater 

Process Hater 
Process Hater 

Cooling, 
Process, Ballast 
A Storm Water 

19.America Steel Foundries IN 0000167 Indiana Harbor Canal/ Process Water 
Lake Michigan Cooling Water 

20. 

21. 

22. 

23. 

24. 

25. 

-^6. 

U.S. Lead Refiner 
(E. Chicago) 

Jones and Laughlfn 
Co. {E. Chicago) 

Jones and Laughlln Co. 

Jones and Laughlln Co. 

Jones and Laughlln Co. 

Jones and Laughlln Co. 

Petroleum Coke Calciner 
Kaiser Alum, t Chem. 
Corp. (Gary) 

IN 0032425 

IN 0000205 
-001 

-002 

-009 

-010 

-Oil 

IN 0000141 

Grand Calumet River Process Hater 
Cooling Hater 

Indiana Harbor Canal/ Process Hater 
Lake Michigan HWTP Effluent 

Indiana Harbor Canal/ Cooling 
Lake Michigan (Cold rolling) 

Indiana Harbor Canal/ 

Indiana Harbor Canal/ 

Indlaru Harbor Canal/ 
Lake Michigan 

Grand Calumet River 

Cooling Hater 
Power House 

Cooling -

Process Hater 
Cooling Hater 
Mills & Hearths 

Cooling Hater 

27. U.S. Steel Corp. Gary 
Horks (Gary) 

28. U.S. Steel Corp. 

Grand Calumet River Process Hater 
Cooling Hater 

IN 0000281 
-002 ^GH-I) 

. -005 (6W-1AJ 

-007(GH-2) Grand Calumet River Cooling Hater 

29. 0. S. Steel Corp. -010{GH-3) Grand Calumet River Coolin9 Hater 

30. U.S. Steel Corp. 015(6H-4) Grand Calumet River Cooling Hater 

10 
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Table 1 
(Cont.) 

Discharge 

WwHber 

31. 

— ^ . 

POINT. SOURCE DISCHARGERS HITHIN THE GRAND CALUMET RIVER 
AND INDIANA HARBOR CANAL (Cont.) 

Treatment 
Facility 

U.S. Steel Corp. 

Indiana 
NPDES No. Receiving Stream 

General 
Discharge 
Type 

U.S. Steel Corp. 

U.S. Steel Corp. 

-017(GH.5) Grand Calumet River Process Hater 
Cooling Hater 

-018(SH.6) Grand Calumet River Cooling Water 

-019(GW.7) Grand Calumet River Cooling Water 137 

Tf7 U.S. steel Corp. 

U.S. Steel Corp. 

-PZ0(&W.7A} Grand Calumet River Process Water 
_ ^ Cooling Water 
-0ZI(GW.9) Grand Calumet River Cooling Water 157 

157 U.S. steel Corp. IN O0Q0281 
-028(GW.10A) 

Grand Calumet River Process Water 
' Cooling Water 

TT, U.S. Steel Corp. 

1 5 ^ U.S. Steel Corp. 

Grand Calumet River Process Water 
Cooling Water 

Grand Calumet River Cooling Water 

.030(GH-llA)i 

-032{&kJ.13} 

TT, U.S. steel Corp. -033(51-14} 

"W. U.S. steel Corp. -034(51-17) 

Grand Calumet River Cooling Hater 

Tr7 Inland Steel Co. 
(E. Chicago) 

Grand Calumet River Process Hater 
Cooling Hater IN 0000095 Indiana Harbor Canal Process Hater 

-001 Cooling Hater 
Storm Hater 

Inland Steel Co. -DOZ Indiana Harbor Canal Process Hater 
Cooling Water 
Storm Water 

-b03 Indiana Harbor Canal Process Water 
_ ^ Cooling Water 
^ ^ 5 Indiana Harbor Canal Process Water 

Cooling Water 
Storm Water 

-007 Indiana Harbor Canal Cooling Water 
Storm Water 

^ 0 8 Indiana Harbor Canal Cooling Water 
Storm Water 

-009 Indiana Harbor Canal Unused 
_ • Cooling 
-blO Indiana Harbor Canal Unused 

TT, Inland Steel Co, 

TT, Inland Steel Co. 

151 Inland Steel Co. 

" ^ Inland Steel Co. 

IT;: Inland Steel Co. 

TPT inland steel Co. 

T57 Inland Steel Co. 
Cooling 

Cooling Hater "^5TT Indiana Harbor/ 
Turning Basin Storm Hater 

50. Inland Steel Co. -012 Indian Harbor Turning HHTP Effluent 
Basis Cooling HaUr 

Storm HaUr 

ii 



standards have consistently been violated over the years, a review of the annual 

data shows some* Improvement of water quality in recent years (see Tables 2 and 3). 

The water quality standards being violated include dissolved oxygen, fecal coliform, 

bacteria, total dissolved solids, chlorides, sulfates, phosphorus, oil and grease, 

ammonia nitrogen, cyanide, phenols and mercury. The Indiana water quality stand

ard for toxic substances is defined as not to exceed one-tenth of the 96 hour 

median tolerance limit for important indigenous species. Aquatic life historic

ally indigenous to the GCR-IHC has been absent for years because the toxicant 

concentrations in the system have been, and are such, to preclude it's sustenance. 

Examination of data on Tables 2 & 3, obtained from Indiana Board of Health Annual 

Hater Quality Reports, reveals that of the entire system, the west arm of the Grand 

Calumet River is by far the most polluted. While total pollutional inputs to both 

the west and the east arms may be comparable, the dilution capacity afforded by the 

industrial cooling water discharged to the east arm results in antient water qual-. 

fty'fn the east arm that is less polluted than water quality In the west arm. As 

determined for the Northwest Indiana Regional Planning Commission 208 areawide 

waste treatment management planning program (1), the flow at the State of Indiana 

fixed monitoring station GCR-36 (Indianapolis Boulevard) in the west arm averages 

approximately 16 CFS, that of GCR-41 (Industrial Highway) in the east arm averages 

880 CFS. Hhile 80-90 percent of the flow entering the main stem of the Indiana 

Harbor Canal enanates from the Grand Calumet branch, the water quality In both feeder 

streams (Lake George branch and Grand Calumet branch) is comparable. 

IV Sediment Quality. 

The Grand Calumet River and the Indiana Harbor Ship Canal have large quanti

ties of benthal deposits - as much as 12 feet In some locations. The predominant 

benthal deposits exist in the west branch of the Grand Calumet River and in the 

Harbor Canal fK»rth of Columbus Avenue. 

9 
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The sediments have high concentrations of toxic constituents Including 

z' polychlorinated biphenyls (PCBs), polynudear aromatic hydrocarbons (PAHs), 

mercury, lead, zinc, arsenic, chromium, cadmium, and other metals. In addition, 

the sediments include high concentrations of oil and grease, phosphorus, nitrogen, 

iron, manganese,.magnesium, volatile solids, and chemical oxygen demand. Based 

upon USEPA Guidelines for the Pollutional Classification of Great Lakes Harbor 

Sediments (see Table 4) (12), and using data obtained from a November 1979 Corps 

of Engineers (COE) sediment study of the dredged portion of the Indiana Harbor 

Canal, and a December 1980 USEPA sediment study of the remaining undredqed 

portion of the canal and the Grand Calumet River (see Tables 5,6), the sediments 

of the entire system can be classified as heavily polluted. 

Both USEPA and COE took sediment cores at each sampling site. The cores 

were divided into strata and a chemical analysis was performed on each stratum. 

Tables 5 and 6 characterize and summarize the sediment core data as maximums, 

minimum, and averaqes for each site^ 

Because of bloaccumulation, the sediment guidelines consider PCB con

centrations greater than 10 mg/kg (dry wr>fqht) as being polluted and not acceptable 

for open lake disposal. Hhile some areas in the Grant Calwiet River exceed 

all of the guidelines, other areas in the river do not. The greatest PCB sediment 

pollution occurs in the canal upstream of Columbus Avenue and extending lake-

ward to about the ̂ lew York Central Railroad crossing. The highest sediment 

PC« concentration recorded was «•».? «g/kg In the bottom half of the core taken 

at the NYCRR sanpling site. The Lake George Branch sediments are fairly low 

in PCBs, it is indicated, therefore, that the high concentrations found in the 

Canal aalnstem emanate from discharges to the mainstem and from the Grand Calumet 

Branch. There is much variability in the sediment core PCB concentrations. 

12 
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Tibia 6 
( c e n t . ) 
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However, highest concentrations of PCBs generally occurred In the lower halves 

of the cores In the IHC north of Columbus Drive (1979 COE data), whereas, PCB 

levels were highest In the top or middle sections of the cores In the Grand 

Caluoiet River (1960 EPA data). Different core sectioning Intervals between the 

EPA and COE sampling surveys make more direct comparisons impossible. 

The complex flow patterns In the GCR-IHC system result in highly variable rates 

of sedimentation In various parts of the system. This variability and the very high 

density of discharges along the system obscure the sediment contamination "f1nger> 

prints" of Individual point sources, resulting In an agglomeration of sediment 

contamination beginning Immediately downstream of the headwaters of the GCR (Lake 

Street sampling site) with highest contamination in apparent depositional areas. 

Based upon the 1980 EPA surv^, the east arm of the GCR Is generally scoured by 

high flows from Bridge Street to the vicinity of the Junction of the east and 

west arms of the GCR (Kennedy Avenue and Indianapolis Blvd. sampling sites). 

From that point north in the IHC appears to be another area of scour until the 

beginning of the dredged part of the IHC (Columbus Drive sampling site) where 

sediments again settle out. The highest levels of sediment contamination in 

the 1960 EPA survey were found In these depositional areas. 

^ Concentrations of most contaminants in the 1980 EPA survey.were highest 

Bithin the top one foot of the"cbr£:samples. The only notable exceptions were 

that Iron concentrations generally^peaked in the second foot of the cores; and PCBs 
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tcere fairly randomly distributed in the cores but tended to be highest within the 

top two feet of the cores. 

The amount of sediment compaction that occurred In the cores when the samples 

were taken is not known. Therefore, It Is not known whether the vertical sections 

In the core (basically at one foot Intervals) represent one foot Intervals of In 

situ sediments. Nevertheless, the data tends to show the relative layering of 

contaminants. In a less complex and disturbed system, the higher levels of con

tamination toward the sur face of the cores would mean high levels of recent 

contaminant Inputs. In the GCR-IHC system, although this conclusion Is not as 

clear>cut, the data tend to support a hypothesis of continuing Input. 

Because the Indiana Harbor Canal sediments are so polluted, maintenance 

dredging In the area has not been performed since 1976 for lack o f a dredge dis

posal site. As a result, deep draft traffic is no longer possible In the Grand 

Calumet Branch (5). 

Based upon a 1977 USEPA study of the Indiana Harbor Canal, the sediments at 

Indianapolis Blvd., Columbus Drive, the Forks (confluence of Grand Calument Branch 

and Lake George Branch), and Canal Street were observed to contain as much as 1B00 

ppm of certain polynudear aromatic hydrocarbons (PAH) (see Table 7 ) . Included 

was the highly carcinogenic benz(a)pyrene observed at 50 ppm at the Coluni>us Drive 

station. In a 1972 USEPA study (see Table 8 ) , oil and grease extracts from sediments 

from the east arm of the'JGrand Calumet River were subjected to PAH analysis, 

particularly for benz(a)pyrene, phenanthrene, and anthracene. Nost of the sediment 

samples were taken from the stream bottom bordering U.S. Steel property. Other 

saaples were taken froa Industrial Highway and Cllne ^ w n u e . As auch as 5300 

ppm of phenanthrene and anthracene were found In the U.S. Steel area and 

benz(a)pyrene was observed at 380 ppm In the same samples. Uhlle these are the 
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l i b i t 8 

Polynudear Aroaatic Hydrocarbons 

Grand Calumet River (East Ana) Sediments 

1972 

Hunber Feet Downstream 
from Culvert • 

100 
100 
100 
500 
2100 
3300 
4S60 
6975 
8700 
10600 
12900 
12900 
26900 
26900 
35600 
35600 

MQ/kg Dry Sample Height 
of 6enz(a)pyrene 

1 
ID 
2 
39 
7 

200 
66 
380 
77 
5 
8 
2 
10 
19 
5 
4 

ag/kg Dry Height of 
Phenanthrene and Anthracene 

40 

100 
2000 
1540 

15300 
470 
50 
80 
230 

11 

* Culvert Is located at headwaters of East A m I. (see Fig. 1) 
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only stations for which these types of data are available, PAH contamination most 

likely can be expected throughout the system. 

Data from the 1977 stuciy also Indicate that the sediments from the same four IHC 

stations above were virtually devoid of benthic life (see Table 9). Populations at 

the remaining sampling sites of the Canal lakeward were heavily dominated by Ollgo-

chaetes, however, near sterile conditions were again observed In the turning basin. 

Although the absence of aacro-lnvertebrate populations In the Grand Calumet River 

sediments, due to toxicity and Improper substrate. Is aost likely a certainty (9), 

this condition has never been documented. 

A recently completed USEPA study of the GCR-IHC (Appendix C) confirms the 

sediment and water quality data assembled for this review. 

V Fish Honltoring (11). 

Prior to 1980, fish collection efforts in the GCR-IHC were unsuccessful due 

to poor water quality, inappropriate fishery habitat; and Halted access.for the-

successful deployment of fish shocking apparatus. The first two factors restrict 

the type and abundance of fishes which can survive and propagate In the area, the 

third factor restricts the ability of fishery personnel to collect them. Fish vl v^ 

samples were collected from the area on two separate occasions In 1980, and the - --

later sample subjected to analysis for pesticides, PCB, and metals (see Table 10). * 

All of the values were ^tery low, approaching detection limits In most cases. 

None of the values exceeded the action levels for PCB's, pesticides , or mercury 

used by the U.S. Food and Drug Administration (USFDA). Although these action 

levels are used by the USFDA to determine whether fish fillets are fit for 

commercial markets, the levels are coamonly employed by other agencies to assess 

the severity of fish contaminant problems. 

Use of the fish contaminant results to assess water quality, sediment quality* 

and/or repositories for toxicant bloaccumlatlon potential would be highly untenable, 

laportantly, it could not be determined whether the specimens were truly represent

ative of the area (resident) since only large Individuals were observed at the time 

of shocking on the first occasion (July). It Is suspected that these Individuals 
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Table 10 

t 

Sample character lst i i 

Chemical Analysis of 
GCR-IHC Fish 

cs 

Collector: Indiana State Board of Health 
Analysis: Indiana ! 

Species: 
Collect ion Date: 
Sample type: 
Total number of f i sh 
Mean length (range) 
flean weight (range) 

t L ip ids : 

State Board o f Health 

Carp 
10/7/80 
Whole f ish 

: 5 (composited) 
16.4 mm (11.6-26.8) 
100 g . (22-280) 
1.74 J 

Contaminant Data (Whole f i sh basis) ppm 

PCB: 
Hexachlorobenzene: 
Pentachloroaniso le: 
Cis-nonachlor : 
C is-ch lordane: 
Trans-chlordane: 
Oxychlordane: 
DOT'S ( T o t a l ) : 
O l e l d r l n : 
BHC (a lpha ) : 

Heptachlor 
Heptachlor epoxide 
Trans-nonachlor 
A l d r i n 
Methoxychlor 
Endrin 
Benzene hcxachlor ide 

1.421 
0.002 
0.003 
0.001 
0.006 
0.008 
0.001 
0.020 
0.001 
0.001 

Not detected 
Not detected 
Not detected 
Not detected 
Not detected 
Not detected 
Not dectected 

Arsenic: 
Cadmium: 
Chromium: 
Copper: 
Lead: 
Hercury: 

0.19 
0.10 

• 0.85 
1.38 
0.20 
0.025 
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were merely passing through the area. On the second occasion (October) only small 

specimens were observed and f ive with a total weight of approximately one pound were 

col lected. I t Is possible that these small f i sh may have been subject to Invo l 

untary displacement due to storm-Induced high flows and and ve loc i t ies . Since 

no gradation in size or age was observed In the f ish samples, a positive GCR-IHC 

residency confirmation for the observed specimens and any cause/ effect re la t ion-

ships were impossible. Perhaps the most Important Implication to be drawn from 

the successful shocking procedure Is that water quality has Improved In the Canal 

to the point where at least rough f i sh can survive for some duration. . 

VI Problem Areas 

While the ent ire Grand Calumet River-Indiana Harbor Canal Is a problem area, 

there are certain sub-areas that are more of a 'problem than others because of gross 

contamination with toxics and hazardous materials. "Hot Spots" and causes based 

upon sediment analysis Include: 

(1) PCB - IHC, Coluttus Drive to the New York Central RR (NYCRR) crossing 
12) Benz(a)pyrene - IHC - Colunbus Drive 

Benz(a)pyrene and other PAHS - GCR - U.S. Steel Area 
(4) other PAHS • IHC - Lake George Branch - Indianapolis Boulevard " 
(5) Ammonia- ItIC - Coluri>us Dr ive, The Fork 
(6) Iron - Entire GCR-IHC system except Lake Street 
(7) Nickel - Entire system except canal mouth, turn basin north, entrance 

channel mouth. Lake Street and Kennedy Avenue 
(8) Manganese - Entire system except turn basin north, entrance channel mouth 
(9) Hercury - IHC - Columbus Drive, Indianapolis Boulevard, the Fork, Canal 

Street, NYCRR (No mercury data on GCR) 
(10) Lead - Entire systaa except turn basin north, entrance channel mouth and 

Lake Street 
(11) Zinc - Sav as 10 
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(12) Arsenic • Entire system 

(13) Copper - Entire system except turn basin north, entrance channel mouth 

and Lake Street 

(14) Chromium - Entire system except canal mouth, turn basin north, channel 

entrance mouth. Lake Street and Bridge Street 

(15) Cadmium - Entire system except canal mouth, turn basin south, turn 

basin north, and channel entrance mouth. Lake Street, Bridge Street, 

Indianapolis Boulevard and Cllne Avenue 

VII Location of Major Municipal and Industr ial Discharges 

The locations of the dischargers to the GCR-IHC are shown In Figure 1 and 

l i s ted In Table 1 . The major dischargers within the Indiana Harbor turning basin 

and the Indiana Harbor Canal are Inland Steel and Jones-Laughlln Steel. Major d i s 

chargers to the Lake George Branch, the Indiana Harbor Canal south of the Lake 

George Junction, and the Grand Calumet River east of the Junction with the Indiana 

Harbor Canal, represent a variety of industr ies. These iTiclude ref iner ies 

(Cit ies Service, Energy Cooperative, I nc . ) , foundries (Blaw-Knox), chemical plants 

(DuPont, Union Carbide) and steel plants (U.S. Steel ) . 

There are two municipal secondary sewage treatment plants In the study area. 

These are East Chicago (20 NGD) and Gary (60 MGO). HaMiiond^48 MGD) may also 

discharge Intermit tent ly Into the study area during periods of high r a i n f a l l . 

Other discharges Into the r iver arc mainly from coobined sewer systems. When a 

ra in fa l l of 0.1 Inches or greater In 24 hours occurs, the Hammond, East Chicago, and 

Gary wastewater treatment plants must bypass untreated Industr ia l and domestic 

wastewater to the Grand Caluaet River (1 ) . In addition more than a dozen storm 

sewers carrying urtan run-off (s t reets , parking l o t s , e tc . ) discharge to the 

system. 

I S 
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VIII Potential Problem Sources 

Organic toxicants were not addressed In the original Issuance of NPDES permits 

to industrial facilities In the GCR-IHC system because the effluent character was 

not completely defined by the discharger, the analytical capability to measure 

small concentrations was not reliable, and specific treatment technology was not 

available. However, the permit conditions that were applied, BPCT (Best Practical 

Control Technology) and In some instances treatment approaching BAT (Best Available 

Treatment) for conventional pollutants and some metals, resulted In a major Improve

ment in effluent quality and also more than likely reduced the concentration of any 

organic toxicants being discharged. 

The original NPDES permits are currently expiring. To re-apply all dischargers 

are required to submit form *2C" which will Include an effluent analysis for the 

129 priority pollutants. This Information Is Intended to assure that the re-Issued 

permits will address specific toxicant limits where necessary. In this .manner any 

Industry currently discharging toxicants directly to the GCR-IHC will be controlled 

upon the implementation of the reconditioned permit. 

The municipal dischargers, however, will continue to remain a potential problem 

source until such time as the pretreatmei^ program becomes fully effective _1n It's \ 

control Of Industrial Influents to municipal collection systems. By fair tNTmost 

significant water quality problem in the GCR-IHC Is the presently uncontrolled' 

discharge by Industries to the East Chicago and Gary sewage systems. 

Listed below are all Industries and municipalities discharging directly to 

the GCR-IHC and the 1980 status of permit compliance. Also Included Is a list 

of the closely proximate landfills and dumps, wastewater Impoundments, and a 

discussion of the potential affects of Impoundment seepage as a contribution to 

GCR-IHC pollution ^ 
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Municipalities 

Based upon the Northwest Indiana 208 Water Quality Management Study, the 

three municipal dischargers to the system (East Chicago, Gary, Hammond) all have 

at least fifty (50) Industries, some with and some without pretreatment, discharging 

to respective sanitary sewers (1). As a result, the municipal discharges to the 

GCR-IHC would be expected to contain toxic materials of the type contaminating 

the system. 

However, a USEPA toxicant study of the East Chicago Wast^ater Treatment 

Plant (WWTP) effluent on January 29, 1980 revealed only w r y small concentrations 

of non-volatlve organic toxicants and heavy metals, although a bloassy of the 

same effluent was acutely toxic to minnows and Japhnia, and an. "AMES" test was 

positive for mutagenicity. It was concluded that the acute toxicity and mut

agenicity were caused by synergistic concentrations of cyanide and phenols. 

The latest coapllance monitoring for dischargers in-the area shows: 

(1) East Chicago - not In compliance with permit conditions. BOD and total 
suspended solids violations. 

(2) Gary - In compliance 

(3) Hammond - (discharges Intermittently Into the GCR-IHC system during periods 
of high rainfall). |fi coapliance with permit conditions. 
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Industries (Major Direct Dischargers) 

\l] 
1) DuPont - In compliance with permit conditions. 

Energy Cooperative Inc. - In compliance with permit conditions. Not 
currently operating. 

(3) Inland Steel - In compliance with permit conditions. Some erratic total 
suspended solids violations. 

4) Union Carbide - In compliance with permit conditions. 
5) Jones-Laughlin-Steel - In compliance with permit conditions. 
6) U.S. Steel - In compliance with permit conditions. 

Industries (Minor Direct Dischargers) 

(1) Cities Service Oil - At one time a large refinery In the area. Currently, 
however, the facility Is In the process of being closed. 

(2) Phillips Pipeline Co. - This gasoline terminal is in compliance with 
permit conditions. 

(3) Blaw-Knox Foundry - In compliance with permit conditions. 

(4) Harbison - Walker Refractories - In compliance with permit conditions. 

Landfills and Dumps 

Landfills and dumps contiguous or In close proximity to the study area, that 

may be contributing to pollution of the GCR-IHC through leachate to groundwaters 

or run-off during precipitation events, are shown In Table 11. While files exist 

for each landfill and dump listed, the included Information Is very sketchy at 

best, and appropriate characterizations of disposal areas have not been made, nor 

Is It feasible In most cases to do so. Based upon available data. It Is Impos

sible to determine whether these disposal areas are contributing to GCR-IHC pollution. 

Some regulatory activity has been Initiated under both the Resource Conservation 

and Recov^y Act and the Federal Water Pollution Control Act. Table 13 

summarizes the status of enforcement act1ons^4n-the area under these Acts. 
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Table 11 

Landfills and Dumps 

1. American Recovery Company 

2. Conservation Chemical Comparur 

3. East Chicago Dump 

4. DuPont Co. 

5. Flcxlflo 

6. Gary Land Development Compare 

7« General Aaerlcan Transportation Corporation 

8. Old Slag Dump 

9* Samockl Erothert 

10. Union Carbide 

11. Vulcan Materials 

(East Chicago) 

(6inr) 

(East Chicago) 

(East Chicago) 

i^ry) 

(Gary) 

(East Chicago) 

(fitry) 

i^ry) 

(East Chicago) 

(Gary) 

/ 
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Pits, Ponds, Lagoons 

Based upon the 1978 Surface Impoundment Assessment (SIA) Study performed under 

the aegis of the Underground Inspection Control Program of the Office of Drinking 

Water, 26 surface Impoundments were located (see Table 12) In the study area and 

the qualitative effects of these Impoundments on ground water were evaluated (3). 

Twenty-five (25) of the 26 impoundments were constructed and operated without 

bottom liners for groundwater protection. In each and every case, including the 

Impoundment lined with plastic materials, the study determined that significant 

adverse changes In ground water quality due to seepage from the Impoundments was 

occurring. Since all impoundments are contiguous or In close proximity to the 

GCR-IHC, It logically can be expected that the Impoundment seepage Is also con

tributing to the pollution of the GCR-IHC. As received In Region V, the SIA. 

study consisted of computerized print-outs giving owners names, locations. Im

poundment types, waste types, and conclusions drawn. No data were presented to 

characterize the contamination seeping from each Impoundment. 

IX Status of Facilities Plans and Construction Grants (10) 

Gary Sanitary District 

Sewage treatment facilities planning has been completed except for solids 

handling, and the expansion and upgrading to advanced, waste treatment are well 

underway. The District has also completed facilities planning for unsewered -

areas, and a portion of the sewer system evaluation survey for large diameter 

sewers and sewers over 50 years of age. In addition, a combined sewer overflow 

stu4y with East Chicago and Hammond has been completed, but not yet submitted 

for review. The District has applied for additional grant monies to stu<ty residual 

waste aanagement. That study began August 1, 1981 and completion Is anticipated 

by Decea<>er 1982. Finally, the District Is currently developing a pretreataent 

program. , -̂A. 
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Table 12 

Surface Impoundment 
Assessment Study 

(Lake County - 1978) 

Name 
Number of 

Impoundments 

Bryant Farms (Hebron) 
Will iam Auber Ranch (Hammond) 
American Chemical Service (Hammond) 
American Maize Company (Hammond) 
Conservation Chemicals of I l l i n o i s (Gary) 
Energy Cooperative Inc. (East Chicago) 
Georgia-Pacific Inc. (Gary) 
Hammond Lead P r o d u c t s . (Hammond) 
Inland Steel Corp. (East Chicago) 
Jones-Laughlln Steel Corp. (East Chicago) 
Lever Brothers Inc. (Hammond) 
Chris-Craft (Gary) 
North Indiana Public Service (Gary) 
U.S. Steel Corp. (Gary) 
Vulcan Materials (Gary) 
East Chicago Sanitary District (East Chicago) 
Gary Sanitary District (Gary) 
Hamnond Sanitary District (Hammond) 
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East Chicago Sanitary District 

No substantial facilities planning has been completed. The District has re

ceived 1.4 million dollars in grants to develop a facilities plan. To date a 

district planning effort was returned because of major deficiencies. A sewer 

system evaluation survey was submitted by the District. Additionally a facilities 

planning segment to address rehabilitation of the existing sewage treatment plant 

was prepared and submitted by the District. However, major deficiencies exist and 

the segment was returned for updating. A combined sewer overflow study concurrent 

with studies by Hammond and Gary has been completed but not yet submitted for 

review. The District has applied for a grant amendment to develop a pretreatment 

program which was reviewed and returned because of major deficiencies. 

Hanmond Sanitary District 

Facilities planning on the sewerage system is essentially complete. In late 

1980, the infiltration-inflow study was approved and the Robertsdale Pumping 

Station and force main were constructed to eliminate combined sewer discharges 

to Lake Michigan. The District has completed a combined sewer overflow study with 

East Chicago and Gary and has received a grant amendment to conduct a sewer 

system evaluation survey in the Robertsdale area. As a condition of the Step 

3 Grant, an industrial pretreatment program is being developed. A portion of 

that program has been completed and is currently at the State under review. 

X status of-Enforcement Actions (6,8) - - - -^ ~ 

Table 13 enumerates enforcement actions pending fn northwest Indiana. The 

actions have been initiated based upon regulations developed to Implement the 

Resource Conservation and Recovery Act and thr Federal Water Pollution Control 

32 
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Table 13 

Status of Enforcement Actions 

Northwest Indiana 

August 1982 

Resource Conservation and Recovery Act. (RCRA) (Section 3008) 

By-Products Management (Shereville, Indiana) - Closed out, in compliance 
Conservation Chemical (Gary, Indiana) - In settlement negotiations 
Enamel Plating & Products (Portage, Indiana) - Administrative Order, closed out. 

In compliance 
Mason Metals (Shereville, Indiana) - Closed out. in compliance 
Synthetic Energy Products of America (East Chicago, Indiana) Closed out 
American Chemical Service (Griffith, Indiana) - Closed out 
Anderson Company (Gary, Indiana) - Closed out. 

RCRA (Section 7003) 

Midco #1 (Gary, Indiana) - Cleaned up under Superfund. Case pending for cost 
recovery 

Midco #2 (Gary, Indiana) - Case pending 
9th Avenue Dump, (Gary, Indiana) - Clean up schedule developed 
Ken Industries (Hammond, Indiana) - Case settled, company has completed clean up 
XOR Corporation (Gary, Indiana) - Case pending, but Inactive, owners are bankrupt 
Lloyd Hodges (East Chicago, Indiana) - Majority of waste has been removed, partial 

consent decree signed, case pending. 

Federal Water Pollution Control Act (Section 309) 

East Chicago Sanitary District (East Chicago, Indiana) - Under suit in 
U.S. District Court. State of Indiana and USEPA co-plaintiffs. 

Hammond Sanitary District (Hammond, Indiana) - Under suit in U.S. District 
Court. State of Indiana and USEPA co-plaintiffs. Consent decree 
has been drafted. 

Samocki Brothers (Gary, Indiana) - Case closed. Samocki Brothers has been 
issued a permit=by State of Indiana. 

Gary Sanitary District (Gary, Indiana) - In the process of signing the judicial 
consent decree.- - '-^ "-

Energy Cooperative (East Chica90,^rfdiana) - Still negotiating on a consent 
decree. 
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Act. .four of the listed enforcement actions pertain to the Grand Calumet 

River - Indiana Harbor Canal Basin. These Include the three (3) municipalities, 

Gary, East Chicago, and Hammond and Energy Cooperative, Inc. (KI) of East Chicago. 

The action against ECI was taken to enforce compliance with section 301 requirements 

of the FWPCA for watbr quality limited segments. Rather than meet those require

ments ECI decided to close it's facilities in the area. This process is ongoing and 

not as yet completed. When completed all enforcement activity against ECI will be 

terminated. 

With respect to the Gary Sanitary District, a consent decree has been readied 

and Is awaiting final sign off. The Sanitary District has agreed to the remedial 

program proposed and will sign the decree in the very near future. The State will 

also provide that no monetary penalties are assessed the District. While the final 

permit requirements will be fairly stringent (carbonaceous BOD - ir.5 mg/1 monthly 

average, 20.5 mg/1.weekly maximum; BOD'total - 16 mg/i monthly average, 24 mg/1 

weekly maximum; suspended solids - 16 mg/1 monthly average, 24 mg/1 weekly maximum, 

total phosphorus - 0.2 mg/1 monthly average, 0.4 mg/1 weekly maximum) no require

ments for toxic monitoring are Included. 

Hammond has completed construction of a large diameter forced wain In a 

remedial program designed to eliminate combined sewer overflow to Lake Michigan. 

USEPA and the State of Indiana are co-plaintiffs with the State of Illinois 

in a lawsuit against TastThlcago. Currently one court order Is In effect and 

the parties are negotiating & r additional sewage treatment plant Improvements. 

XI Conclusions 

(1) The GCR-IHC system violates the water quality standards (WQS) aore fre

quently any other Indiana stream In spite of the fact that the GCR-IHC Is classi

fied as a limited use water body which Is defined by more liberal standards. 
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(2) The WQS being violated Include dissolved oxygen, fecal conforms, total 

dissolved solids,.chlorides, sulfates, phosphorus, oil and grease, ammonia nitrogen, 

cyanide, phenols and mercury. Should WQS for other constituents In the system be / 

adopted, they most likely would be contravened also. 

(3) The WQS for toxicants is defined as one-tenth of the median tolerance 

limit for Important Indigenous species. Aquatic life historically Indigenous to the 

GCR-IHC has been absent for years because toxic conditions In the system are not con

ducive to It's sustenance. 

(4) The huge quantities of cooling water discharged to the east arm make anti

ent water quality In the east arm less polluted than that In the west arm, even 

though total pollutional Toads to both arms may be comparable. 

(5) The GCR-IHC system has enormous quantities of benthal deposits - as much 

as 12 feet In some areas - containing high concentrations of toxic constituents In

cluding PCB, polynudear aromatic hydrocarbons (PAH), mercury, lead, zinc, arsenic, 

cadmium, chromium, and other metals. In addition, the sediments Include high con

centrations of oil and grease, phosphorus, nitrogen. Iron, manganese, magnesium, 

volatile solids, and chemical oi^gen demand. 

(6) The greatest PCS sediment pollution occurs In the Indiana Harbor Canal up-" 

stream of Columbus Avenue and extending lakeward to about the New York Central RalT-. 

road crossing. The highest PCB concentration observed in the IHC was 89.2 mg/kg 

found In the bottoa half of a core taken at the NYCRR site. 

(7) The IHC scdiaents at Indianapolis Boulevard, Coluitus Drive, the Fork, and 

Canal Street were obsenrtd to contain as much as 1800 mg/kg of certain PAHs Includ

ing the highly carcinogenic benz(a)pyrene at 50 mg/kg at the Colunbus Drive site. 
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In the GCR as much as 5300 mg/kg of PAHs were found In the vicinity of U.S. Steel 

Corp. and benz(a)pyrene was observed at 380 mg/kg in the same area. 

(8) The IHC sediments were observed to be nearly devoid of benthic life. 

Where life existed It consisted of small populations of the highly pollution-

tolerant Ollgochaete. While the absence of benthic life in the GCR due to toxicity 

and Inappropriate substrate 1$ most likely a certainty, this condition has never 

been documented. 1 
I (9) Using USEPA Guidelines for the Pollutional Classification of Great Lakes 

Harbor Sediments, the entire GCR-IHC system can be classified as heavily polluted. 

1 
(10) The entire GCR-IHC system is contaminated with respect to one toxicant" ':,> 

or another. 

(11) Due to a lack of gradation in size, age, and other characterlsites, a 

definitive GCR-IHC residency confirmation of the fish specimens collected in the 

system was Impossible. As a result the use of the fish contaminant data to assess 

water quality, sediment quality, and/or repositories for toxicant bio-accumulation 

potential would be highly untenable. Perhaps the most Important Implication to be 

drawn from the successful fish collection process Is that the water quality In the 

Canal has Improved to the point where at least the rough fishes can survive for 

some duration. 

(12) The treatment required for conventional pollutants ax^ metals most 

likely reduced much of any toxicant being discharged by Industry. 

(13) With Form "2C" all dischargers rc-applying for permits arc being re

quired to analyze all respective affluents for the 129 priority pollutants. 
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(14) The municipal dischargers are, and will continue to remain, potential 

problem sources until the pretreatment program becomes fully effective in it's 

control of industrial influents to municipal collection systems. 

(15) Based upon available data it is impossible to determine whether the 

closely proximate landfills and dumps are contributing to GCR-IHC pollution. 

(16) At least 26 wastewater impoundments are located in the study area. 

Since all impoundments are either contiguous or fairly close to the 

GCR-IHC system, it can be expected that these impoundments can potentially 

contribute to the pollution of that system. 
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APPENDIX A 

Other dischargers In the Immediate vicinity that do not discharge directly 

into the GCR-IHC but direct ly Into Lake Michigan, Wolf Lake, and Wolf Lake 

Channel 

0. 

(2. 

(3 . 

(4. 

(5 . 

(6. 

(7 . 

(8 . 

(9. 

nclude the following: 

Lever Brothers (Hammond) - Wolf Lake 

American Maize (Hammond) - Wolf Lake Channel 

Union Carbide (Gary) - Lake Michigan 

NIPSCOO (Gary) . Lake Michigan 

Commonwealth Edison (Hammond) - Lake Michigan 

AWOO (Whiting) - Lake Michigan 

Universal Atlas Cement (Gary) - Lake Michigan 

U.S. Steel (Gary) - Lake Michigan 

Marblehead Lime Company (Gary) - Lake Michigan 

The prevailing flow of Wolf Lake and Wolf Lake Channel Is away from the GCR-IHC 

and toward the Cal-Sag Channel through the Calumet River. All the dischargers l i s ted 

above except Commonwealth Edison are In compliance with NPDES permit conditions. 

Dischargers to the L i t t l e Calumet River Basin were not considered in th is study. 
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• ' Ap^tndlx B 

Water Quality Standards 

330 XAC 2-2 

Grand Calumet River and Indiana 
Harbor Ship Canal 

Ol*4 In: SSOtACXM: aaOUCM-Z; 930UCk44; 
a)OUCI-M;»OUCM«. 

SMUCtM AKirintiMirniW 
|30lACt-2-Z KomJrradMion po&dM 
SntACZ-t-S W»«r •>* acwcMtioa 
SMUCU-I Mixiiigwnn. 
SSOUCS-t-S Water quality'luntfttai 
S30IACZ-34 AralTtieal pTKcdurM 
a30UC»T Dtriiiitioai 
tfOUCrza Si%tnbi)itx«(ra1i 

330IAC2-M Application of nile 
/ AMKortly: IC I3•1.^T: IC 13-7-S-l: IC I3.7.T4 
/ AITcctci: IC 19.I-S4: IC IM.3-7: IC 13-7.T4 

See. I . The water quMitv standards estab-
lislicd by this Repibtion l3S0lACS-2}t\a[\ ap
ply to all n-aters of the Grand Calumet River and 
the Indiana Harbor Ship ClanaL Fur purposes of 
this RefTubtion [.tiOlACS-SJ, the eastern-most 
point of the Grand Calumet River ts defined at 

40" 
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i; 

beginning at the outfall of the five-foot diameter 
conduit located near the southeast comer of Sec
tion 35. T37N. RBW. h Lake County. Indiana. 
(Strram Pollution ConUvl Board of the State of 
indUni»:SPC7R-9^1: filed May 26,1978,3:90 
p m : l l R 9 Q 

830 lAC 2-2-Z Nondrcradiition Folides 
luthortljr: IC lS-l-S-7: iC 1^T.S•I: IC WIA* 
ArrtctH: IC U-14.7: IC 19-7-4-I; IC 1M4.I 

Sec 2. Nondegrtdation Policies. The fol
lowing policies of nondegradation are applicable 
to all waters of the Grand Calumet River and the 
Indiana Harbor Ship Canal: 

(a) General. For all waters existing instream 
beneficial uses shall be maintained and 
protected. No degradation of water qualitr 
shall be permitted which would interfere with 
or become injurious to existing uses. 

(b) Higher Quality Waters. AD waters whose 
existing quality exceeds the standards esub-
Ushed herein, as of the date on which this 

.regubtion p30lACi-ij hecomn effective, 
shall be maintained m their present quality 
unless and until it is affirmatively demon
strated to the Board that limited degradation * 
of such waters b justifiable on the basis of 
necessary- economic or social factors and will 
not interfere with or become injurious to any 
beneficial uses made of, or presently possible, 
in such waters. In making a final determina
tion under this subsection, the Board shall 
five appropriate cmsidcratton to public par
ticipation and intergovernmental coonlina-
tion. 

(e) Any determination made by the Board, in 
accordance with Section 3I6(a> of the Pulcral 
Water Pollution Control Act Amendments of 
1972 (KWrCA), eoiKcniing alternative tficr-
mal effluent b'mitalions. will be considprcd to 
be consisli-Dt with the policies enunciated in 
this section. 

fStream Puttutkw Coatrot Bixtrd of thr State «f 
iadiuta;SrC7X^lSee;t /aty/JTaj-iii, i$73, XJP 
p iK l lRSQ 

$30 lAC S-2-3 Water asc icsl|naUom 
A«tlM>ritr IC U.I4.T; K IS.14-1: IC U.M4 
An*ctt<: IC 1M4.T; K 1 M 4 4 

See. 1 Water Use Designation. The Boaid 
Is cognitant that the Grand Calumet River and 
the Indiana Harbor Ship Canal predominant^ 
comprise treated wastewaters and wastewaters 
wf nonpoint source origin, such as stormwater 
overflow from the preponderantly nrbanixcd 
area which these streams traverse, and that, bt>-
torically, a major function of these streams has 
been the conveyance of waters of such charae-
tcr. Upon consideration of these factors as weQ 
as the unnatural character of these stream beds 
and the further, recognition that, even if an 
mastewaters discharged to these streams are 
provided the highest degree «f treatment 
technologically and economically feasible, these 
streams may not be capable at all times of sus
taining a well-balanced fish immunity, the 
Board classifies the waters of the Grand Cahi-
mct River and the Indiana Harbor Ship.C^nal 
for partial body contact,.limited aquatic life and 
industrial water supply. (Strtam Pollution Coo-
trol Board of the State oflodiana-.SPCTR'S^te 
S; filed May 26. J97S, 3:30 pnv 11R97) 

330IAC2-2.4 Mixlnrxonet 
Aathority: IC 13-1.3.7: IC IS-7-S-t: K U4.74 
AfTtcica: IC 1S-l-)-7;lC U-7.S4 

Sec 4. Mixing Zones, (a) AH water quality 
standanfs in this Regulation [330/AC2-21 ex
cept those provided m subsection S(a) 
(330iAC2i3<a)Jhc\ow, are to be applied at a 
point outside of the mixing xonc to allow for a 
reasonable admixture of traste effluents with 
the receiving waters. 

(b) Due to varying physical, chemkal, and Uo-
logical conditions, nn unh,-vrs;il mixing zone may 
be prescribed. The r.oanI shall determine the 
mixing Vine U|)un ai>p]ic:itkm Ly the di!ich.-iri;er. 
The apiilicability of Ihc ruiilcline set forth ia 
Suction 'Kc) [fubsectioit (ef of this jcrrfaMr/viD 
b« on a caittr-by-caxe hash and any a|i|ilii:atioa 
to the Hoard »houM conlab the following infer 
nation: 

I: 
SI 
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WATER QUALITV STANDARDS; SPECIFIC AREAS S30IAC 2-2-5 

V 

(1) The dilution ntio: 

(2) The physical, chemical, and biologteal 
diaracteristics of thr receiving body of water, 

(8) The physical, chemical, and biological 
characteristics of the waste effluent; 

(4) The present and anticipated uses of the 
receiving body of waur, 

(5) The measured or anticipated effect of the 
' discharge on the quality of the receiving body 

of water; 

(6) The existence of and impact npon any 
spawning or nursery areas of any indigenous 
aquatic species; 

(H Any obstruction of migrator}' routes of 
any mdigcnous aquatic species; and. 

Ci) The synergistic effecu of overlapping 
mixing zones of tlic aggregate effects of adja
cent mixing zones. 

. (c) Where possible the general guideline is to 
be Uiat the mixing zone should be limited to no 
more than i ; (25 percent) of the cross-sectional 
area and/or volume of flow of the strvam. leav
ing at lcas,t % (75 percent) free as a cone of 
passage for aquatic biota nor should il extend 
over V4 (50 percent) of the width of the stream. 
(StreMm Pollution Control Beard of the State of 
indiaaa;SPC7R-3,Sec4; filed May S6.1978.3:30 
pm: J IR 97) 

S30 lAC 2-2-S Water quality tUndards 
Avthoriir IC lS.I.S-7; IC 13-T-S-I: IC 1S-7-1.S 
Afr«tt*d; IC U-1.3-7: IC 19-7-4-1: IC U-J^-X 

Sec. 8. Water Qaaflj Standards, (al llim-
mum Watrr Quality Conditions. AH waters at all 
times atid at all pbccx. iiKludin^ the mixine 
zone, sh.*)!! meet the minimum conditions of be
fog free from substances, nuicrials. floating de
bris, Otl «r acum attributable to mnnicipoL 
foidustrial. agriroltural and other hnd n*e prac-
tiees or other dischargct: 

0 ) That will settle to ttmn putrescent or Oth
erwise objectionable d e p o s ^ 

(Z) That are hi amounts sufficient to be «o-
aightly or deleterioos; 

(S) That produce color, odor «r other condi
tions in such degree as to create a nuisance; 

(4) Which are in amounts that will be toxic or 
harmful to human, animal, plant or aquatic 
life;and. 

(5) Which are in concentrations or combina
tions that wilt cause or contribute to the 
growth of aquatic plants vt algae in such a 
degree as to create a nuisance, be unsightly 
or deleterious- or be harmful to human, ani
mal, plant, or aquatic life or otherwise impair 
the designated uses. 

(b) In addition to subsection S(al fsabseetion 
(a) of this aeetionj above, the following stand
ards are for protection of water* of the Grand 
Calumet River and the Indiana Harbor Ship Ca
nal. They are applicable at any point in the 
atream outside the mixing zone 

(1) Toxic Substances. Concentrations of toxic 
substances shall not exceed one-tenth of the 
96-hour median lethal concentration for im
portant indigenous' aquatic species. More 
stringent application factors shall be used, 
when justified, on the basis of available evi
dence and approved by the Board after public 
notice and opportunity for hearing. 

(2) Persistent or Bioeonrenlrating Sub-
atances. (Concentrations of organic contami
nants which can be demonstrated to be 
persistent, to have a tendency to bioconccn-
trate in the aquatic biota, and arc likely to be 
toxic on the b.nsis of araibble scientific evi
dence, shall be limited as deieimined by the 
Board after public notice and opi>orlunity for 
hearing. (Note: For subsections 3(bXl} and 
5(bX2) [subsection (bXD and tkir sub-teetiooj 
the United States Cnvinmroental Protection 
Agency Administrator's Quality Criteria for 
Water will be among the doameott used in 
establishing water quality ataadards for toxic 
and/or pentistent substances^ 

F: 
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t . 

(3) pH. No pH vabes below 60 nor above 9.0. 
except daily fluctuations which exceed pK 9.0 
and arc correlated with photosynthctic activ
ity, shall be permitted. 

• (4) Dissolved Oxygen. Concentrations of dis
solved oxygen shall not be less than 4.0 mg/1 
• t any time. 
(5) Temperstora. 

(aa) There ahall be no abnormal tempera
ture changes Uat may adversely affect 
aquatic life unless caused by natural condi
tions. 

(bb) Water temperature shall not. at the 
edge of the mixing zone, exceed the max.-
imum limits in the following table: 

Crmna Calumet Rlvtr** 
inaiana ll«rSor Ship Cwial T fC) MOMtk 

Juiurjr 
Ftbniary 
Mutk 
April 
Ma, 
avam 
J d y 
Aufuat 
Scpirnibv 
October 
Kov*mbir 
Dcccmbv 

C0(1S.Q 
SOdSS) 
SOUS.*) 

csnu) 
ISCtSJ) 
as 09.4) 
rtsoQ 
fiooa) 
as OS 41 
TS(215) 
TD(2I.l) 
aodSD 

1: 
t fiiM 

IfM 
i V i 

(6) Fecal Coliform Biicteria. The fecal coli
form bacteria content (either MPN or MF 
count) shall not exceed a geometric mean of 
1,000 per 100 ml, nor exceed 2.000 per 100 ml 
in more than ten percent of the samples, ex* 
cept during periods of stormwater runoff. 

(7) Filterable Residue (total dissolved solids). 
The filtenble residue content shall not exceed 
500 mg/1 at any tima. 

(8) Chemical Constituents. The following lev-, 
els of chcnucal constituents shall not be ex
ceeded at any t i n r 

CMUIUMMS GMWMlratiMi 
Tout AiMMM m t n g m U • « / ! 
Cjraakli • .! w^/l 
riMrifc u man 

ii*^ u wmn 
aiai am/i 

r c i taat M/i 

(9) (Hdorides. The total chloride content ahaB 
not average more than 40 mg/i during any 
12-monlh period nor exceed 125 mg/1 at any 
tine. 

(10) Sulfates. The toul sulfate content shall 
not average more than 75 mg/1 during any 
12-month period nor exceed ^ mg/I at any 

(11) Total Phosphorus. The content of total 
phosphorus shall not exceed 0.10 mg/1 at any 
time except in waters flowing westward into 
Illinws. 

(12) Oil on or similar materials shall not be 
present in such quantities that they wiD pro
duce a visible film on the water surface, coat 
the banks and bottom of the stream or in any 
way be toxic or harmful to fish or other aquat
ic life. In addition, the total oil concentration 
shall not exceed 10.0 mg/L 

(13) Miscellaneous Tracie Contaminants and 
Radionuclides. Miscellaneous trace contami
nants and ndionuciides shall not, after con* 
ventional treatment, be in such levels as to 
prevent meetin;; the Drinking Water Stand
ards adopted by the Indiana State Board of 
Health or which may be adopted by the Envi
ronmental Management Board of the State of 
Indiana. ' 

(Stream Polluthn Control Board of the State of 
Indiana; SPC 7R'3,Sec5;fUeJMay26,1973^ 330 
p m : l l R 9 7 ) 

CbeaiKSWlACX-S-l. 

3301 AC 2>2.( Annl> tical procedures 
Aallwritr IC IS-t-a.7: IT WiS-V, IC U.7.74 
Aircftra: IC IS-l.a-7: IC M-7-S-1 

Sec C Analytical Procedures. The analyti
cal procedures u-ted as meUiodt of aiuilysis to 
determine the chemiraL baclcridlogical, bivlogi-
cal. and nidirilt,gicd qualhy of water sam|des 
ahall he in ao^inlann.- witli 4C C '̂R hirt 136, the 
htcKt editjuii vf StamL-trd MirtlHubi fur Ihc Ex
amination of Water and W;t«trwalcr. or meth* 
0(h aiqimvcd by UN! liMtiart:i '^Xnrua Pollulion 

r 43 46 



WATER QUALITY STANDARDS; SPECIFIC AREAS 130 lAC 2-2-8 
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Control BiArd and the Environmental Protec
tion Agency, Water (^ality Office. (Stream Pol
lution Control Board of tttc State of Indiana; 
SPC 7R^,Scc tt filed May 26. 1978. 3:30 pm: I 
iRUO 

130 lAC 2-2-7 Definitions 
AatliofKr: IC IS-l-S-7: IC IS-7-S.I: IC IS.744 
AfTcctca; IC iS-l-S-ll: IC IS-T-M 

Sec T. DcfuitioBS. 

Application Factor—A numerical factor ap
plied to the median kthal concentration to pro
vide the concentration of a toxic substance that 
ia considered to be safe for organisms in the wa
ters of the atatc. 

Average—Unless otherwise specified, the 
arithmetical average of a set of numbers. 

Board—The Indiana Stream Pollution Control 
Board. 

Effluent—A wastmater discharge from a 
point source to the waters of the state. 

Fecal Coliforms—Coliform bacteria that pro
duce gas from lactose in a special, buffered 
broth incubated at 4 A S C 

Mixing Zone—An area contiguous to a dis
charge where, as a result of said discharge, 
receiving water quafity may not meet all water 
quality standards. Any time an effluent is added 
to a receiving waterway, where the effluent is 
poorer in quali;y. there vH\ be a zone of mixing. 
The mixing zone should be considered a place 
where wastes and receiving waters mix and not 
as a phce where effluents arc treated. 

Partial Body Contact—Any contact with wa
ter up to, but not aduJing, complete submer
gence. 

Point Source—A fisremihle. confined and dis
crete conveyance, t nm which wastewater is or 
may be d i s c l a r ^ im Ike waters of the state. 

Folicy—As emphKcd herein, a statement of 
adrolnisirative pvactite or decision-making 
guidelines to be foOawd or implemented to the 
maximum extent liraside with respect to an 

Identified problematic situation but to be less 
than strictly enforceable bi contrast to a stand
ard or rvie of tew. 

Standard—A definite numerical value or aa r 
lative statement promulgated by the Board to 
maintain or enhance water quality to provide for 
and fully protect a designated use of the waters 
«f the sute. 

Toxic-Substances—Materials which are or 
mty become harmful to plant or animal life, or 
to food chains when present in sufficient concen
trations or combinations. 

Waters of the'State—Such accumulations of 
water, surface and underground, natural and ar
tificial, public and private, or parts thereof, 
which are wholly or partially within, flow 
through, or border upon this state, but the term 
does not include any private pond, or any 
off-stream pibnd, reservoir orfacility bujlt for 
reduction or control of pollution or cooling of 
water prior to discharge unless the discharge 
therefrom causes or threatens to ca-ase water 
pollution. 

Water Use Designations—A use of the waters 
of the state as esublished by this regulation 
[330IAC2-2J, including but not limited to indus
trial water supply, agricultural use. public wa
ter suppl)-, total body contact, partial body 
contact, fish and other aquatic life. (Stream Pol-
tution Control Board of the State of Indiana: 
SPC 7R^3.See 7; filed May 26. 197S. 3:30 pm: 1 
IRSSH 

-m 

S30lA^2-2-S ScrerabiUtyofrule " 
AndMritr: IC IS-I-S-T: IC U.7.S.I-. IC U-7-74 - -
AflMtta: IC IS-l-S-lfc IC 13.7-1(4 

Sec 8. Severability. If any section, para
graph, sentence, clause, phrase, or work of this 
regubtion [3S0IAC2-21 or any other part 
thereof, be decbred unconstitutional or invalid 
for any reason, the remainder of said regulation 
fS30lAC2'2J%kin not be affected ihcriby and 
shall remain in full force and effect (Stream 
Mhi l im ContntBiKirJafthe State of Indiana: 

SPC TR-XSec S: fUrJ May AC /̂ Tfv 3:30 pm: I 

iRm. 
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AEPENDIX C 

A Report on 

A Water Quality 

Survey of 

(;^and Calmet l iver 

Lake George Canal 

Indiana Barbor Canal 

Conducted by: 

^Central I t tatrict Office 

Analysis by: 

Central Keglonal Laboratory 
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Int roduct ion 

The c o l l e c t i o n and ana lys i s of envi romenta l data to support abateaent snd 

con t ro l prograas , such a s the prograa to control toxic pol lu tants required 

by the Natiotud Resources Defense Council (NROC) Settlement Agrecaent 

( J w e 7, 1978) i s included in the wi ter qual i ty aoni tor ing nnd analys is 

decis ion un i t (B224). Toxics •on i to r ing s tudies under paragraph 12 of the 

NRDC consent decree include exposure/r isk s tudies to evaluate the l eve l s of 

p r i o r i t y p o l l u t a n t s in the environaent uhich aay affect hman heal th or 

aqua t ic l i f e ; fate s tud ies to de te i a ine the fa te of p r i o r i t y pol lu tants upon 

enter ing the cnvironaent ; and d i l u t i o n s tudies to iden t i fy specif ic areas 

Where Best Available Technology (BAT) wi l l not res t i l t in the » t t a ioaea t of 

water qua l i ty c r i t e r i a for toxic p o l l u t a n t s . 

The Regional r e s p o n s i b i l i t y to conduct such s tudies r e s t s in the Environmental 

Services Div is ion , with f i e ld resources in both the Central and Eastern 

D i s t r i c t Off ices . As par t of the FT'81 decision tmit B224 resource c o a a i t -

• e n t s , the Central D i s t r i c t Office cotylucted a water qua l i ty sttidy on the 

C^and Caliaet River , lake George Canal and Indiana Barbor Canal systems. 

(GCR-LGC-IBC) 

Study Area - - - . ^ _ 

The study a rea i s loca ted in the northwest comer of Indiana. (See Pigore 

1 ) . I t l a located e n t i r e l y in lake County, an area of in tense l ik ius t r ia l 

( • t a a l and o i l coaplcsas) a c t i v i t y . Four aa jor centers of populat ion " 

Eaat Chicago, Gary, BaaMond and Hhitlng - a re located In and around the OCR-

LOC-IBC a y s t c a s . The populat ion l a the area i s in axcess of 500,000. A 
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l i s t of aunic ipa l and i n d u s t r i a l d ischargers i s contained in Table I . 

The eas t branch of the OCR flovs west about 13 a i l e s a f t e r or ig inat ing near 

a s e r i e s of lag'oons, west of the Marquette Park area in Gary, Indla iu . I t 

Joins the IBC about 3 a i l e s a a s t of the I l l i n o i s border . The west branch 

of the OCR a c t u a l l y c o n s i s t s of t m segments, separated by a nattiral divide 

near the Hammond-East Chicago corporate bouodariea. Kater in the eas t 

segment of the west branch f l o w eas t Joining the eas t branch to form the 

IHC. Uater in the west segment of the west branch usually flows westward 

in to I l l i n o i s depending on weather condit ions on Lake Michigan. The water 

en te r ing the IRC flovs approximately 5 a i l e s to the north and nor theas t , 

before enter ing southern lake Michigan. The LGC en te rs the IHC approximately 

2 miles before the IHC en te r s Lake Michigan. In excess of 90 percent of 

the water flowing in t h i s system en te r s a s t rea ted wastewater indus t r i a l 

cool ing/process water or a s overflow storm water. 

Description of Survey 

The water qua l i ty study was conducted on Noveaber 13, 1980. Samples were 

co l lec ted a t four s i t e s on the G^snd Caliawt River, a t s ix s i t e s on the 

Indiana Harbor Canal and two s i t e s on the Lake George Canal (See Table 2 

and Figure F f o r s i t e de sc r ip t i ons and l o c a t i o n s ) . Hater grab samples were 

co l l ac t ed a ^ a i r l o c a t l o i u . Sediment saaples were co l l ec ted a t six of the 

12 s i t e s (See Table 2) s t i l i s i n g a ponar dredge. Electroshocklng for f i sh 

c o l l e c t i o n was conducted in the Indiana Harbor Canal froa the aouth of the 

•arbor to the IBB Railroad Bridge. Otoe carp (cyprinns ca rp io) was col lec ted 

from the I K . to o ther f i s h were observed in the a rea , n o w data i s 
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Tabic 1 

POINT SOURCE DISCHARGERS WITHIN THE GRAND CALUKET RIVER 
AND INDIANA HARBOR CANAL 

Discharge Treatment 
Number Facility 

Indiana 
NPDES No. Receiving Stream 

General 
Discharge 

Municipal Dischargers 

1. 

2. 

3. 

tast Chlcsqo 

Gary 

Karmond 

0022829 

0022977 

0023060 

Grand Calumet River 

Grand Calumet River 

Grand Calumet River 

WWTP Effluent 

WWTP Effluent 

WWTP Effluent 

Industrial Dischargers 

4. Inland Steel Co. 

5. 

tfT 

rr 

IN 0000094 Indiana Harbor Turnina 
-013 Basin 

Inland Steel Co. 

Inland Steel Co. 

-014 

-0)5 

Indiana Harbor Turning 
Baslff 

Indiana Harbor Turning 
Basin 

Inland Steel Co. -016 Indiana Harbor Turning 
Basin 

Process Water 
Cooling Water 
Stonn Water 
Process Water 
Cooling Water 
Storm Water 
Process Water 
WWTP Effluent 
Cooling Water 

8. 

9. 

ST: 

Inland Steel to. 

Inland Steel Co 

Indiana Harbor Turning 
Basin 

Indiana Harbor Turning 
Basin 

Union Carbide 
(E. Chicago) 

Cities Service Oil Co. 
(E. Chicago) 

IN 0000043 

IN 0000169 

Indiana Harbor Canal/ 
Lake Hichigan 

Process Water 
WWTP Effluent 
Cooling Water 
Process Water 
Cooling Water 
Storm Water 
Process Water 
Cooling Water 
Storm Water 
Cooling Water 

Grand Calumet River Cooling Proces 

IZT 

737 

Phillips Pipleline Co. 
(E. Chicago) 

IN 0032999 Indiana Harbor Canal/ 
Lake Michigan 

Cooling Î roces 

Blaw-Knox Foundry i 
Mill Machinery. Inc 

(E. Chicago^ 

IN 032649 Indiana Harbor Canal/ 
-001 Lake Michigan 

Quench Water 

14. 

"157 

Blaw-Knox Foundry 

Harbison-UaUcr 
Refractories Co* 
(Haawmd) 

-002 Indiana Harbor Canal/ 
_2 \ Lake Michigan 

IN 0000248 firand Calunet River 

Storm Water 
Ground Water 
Cooling Water 
Cooling uaier 
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Table 1 
(Cont.) 

S" 

POINT SOURCE DISCHARGES WITHIN THE GRAND CALUHET RIVER 
AND INDIANA HARBOR CANAL (Cont.) 

Discharge 
Number 

Treatnent 
Fac i l i t y 

Indiana 
NPDES No. Receiving Stream 

General 
Discharge 

Type 

16. 

17. 

IB. 

E. I. duPont deNemours 
ft Co. (E. Chicago) 

E.I. duPont deNemours 

C. F. Petroleum 
(E. Chicago) (Energy 
Cooperative, Inc.) 

IN 0000329 
-001 

-002 
-003 

IN 0000061 

Grand Calumet River 

Grand Calumet River 

West Branch/Indiana 
Harbor Canal/ Lake 

Hichigan 

Cooling Water 

Process Water 
Process Water 

Cooling, 
Process, Ballast 
ft Storm Water 

19.America Steel Foundries IN 0000167 Indiana Harbor Canal/ 
Lake Michigan 

Process Water 
Cooling Water 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

U.S. Lead Refiner 
(E. Chicago) 

Jones and Laughlln 
Co. (E. Chicago) 

Jones and Laughlln Co. 

Jones and Laughlln Co. 

Jones and Laughlln Co, 

Jones and Laughlln Co. 

Petroleun Coke Calciner 
Kaiser Aliaa. ft Che*. 
Corp. (Gary) 

IN 0032425 

IN 0000205 
-001 

-002 

-009 

-010 

-Oil 

IN 0000141 

Grand Calumet RUer Process Water 
Cooling Water 

Indiana Harbor Canal/ Process Water 
l ake Hichigan WWTP Effluent 

Indiana Harbor Canal/ Cooling 
Lake Michigan (Cold rolling) 

Indiana Harbor Canal/ Cooling Water 
Power House 

Indiana Harbor Canal/ Cooling -

Indiana Harbor Canal/ Process Water 
Lake Nichigan Cooling Water 

Mills ft Hearths 

Grand Calumet River - Cooling Water 

27. U.S. Steel Corp. Gary 
Horks (Gary) 

IN 0000281 Grand Calumet River 
-002 (GW-I) 

.-005 (GH-1A^ 

Process Uater 
Cooling Uater 

28. U.S. Steel Corp. -007(6W-2) Grand Calumet River Coo11n<} Water 

29. «. S. Steel Corp. 

30. U.S. Steel Corp. 

-010(GW-3) . Grand Calumet River' Cooling Water 

015C6W-4) Grand Calumet River CooHnty Water 

90 
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labia 1 
(Cont.) 

Di scharge 
Nupfeer 

31. 

POINT SOURCE DISCHARGERS WITHIN THE GRAND CALUMET RIVER 
AND INDIANA HARBOR CANAL (Cont.) 

Treatment 
Facility 

U.S. Steel Corp. 

Indiana 
NPDES No. 

-017{GW-5) 

Receiving Stream 

Grand Calumet River 

"~3?; U.S. steel Corp. 

""331 U.S. Steel Corp. 

General 
Discharge 
Type 

Process Water 
Cooling Water 

-018(GW-6} Grand Calumet River Cooling Water 

-0191GW-7) Grand Calumet River Cooling Water 

"TT U.S. Steel Corp. 

" 3 ^ U.S. Steel Corp. 

•020(6W>7A} Grand Calumet River Process Water 
Cooling Water 

-021(6W-9) Grand Calunet River Cooling Water 

U.S. Steel Corp. IN 0000281 Grand Calumet River Process Water 
.028(GW-10A) . Cooling Water 

"357 

"371 U.S. steel Corp. 

"38l U.S. Steel Corp. 

-030(Gtf-nAV Grand Calumet .River Process Water 
Cooling Water 

-032(6W-13} Grand Calumet River Cooling Water 
•35: U.S. Steel Corp. 

"W, U.S. Steel Corp. 

-0331ST-14) Grand Calumet River Cooling Water 

-034(51-17) Grand Calumet River Process Water 
Cooling Water 

"W, Inland Steel Co. 
(E. Chicago) 

IN 0000095 Indiana Harbor Canal Process Water 
-001 Cooling Water 

Storm Water 
Inland Steel Co. -002 Indiana Harbor Canal Process Water 

Cooling Water 
Storm Water 

-fir 

IT, Inland Steel Co. 

TT, inland Steel Co. 

'603 Indiana Harbor Canal Process Water 
Cooling Water 

-005 Indiana Harbor Canal Process Water 
Cooling Water 
Storm Water 

TT, Inland Steel Co. 

ISI Inland Steel Co. 

-:j!ur 
'•^t. 

Indiana Harbor Canal Cooling Water 
Storm Water 

Indiana Harbor Canal Cooling Water ^-008 

Inland Steel Co. 

Inland Steel Co. 

Storm Water 'u: -009 Indiana Harbor Canal 

'zsTr 

Unused 
Cooling 

157 Indiana Harbor Canal Unused 
Cooling 

T97 Inland Steel Co. Indiana Harbor/ 
Turning Basin 

Cooling Uater 
Storm Uater 

C SO. Inland Steel Co. -012 Indian Harbor Turning 
Basin 

UWTP Effluent 
Cooling Uater 
Storm Uater 

4l 
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1. 

TABLE 2 

GCR-LOC-inC Study 

Ssmpling S i tes 

SITE NAME (»> 

A. ferand'Cslujaent River 

1. Uke St. (Gary, IN) (SOI) 
(Sediment S17) 

2. Rennedy Ave. (S02 i D02) 

3. Indianapolis Blvd. (SOS) 

4. Rollman Ave. (S04) 
(Sediment SI6) 

B. Indiana Rabor Canal 

1. ISist St. (S06) 

2. Coluabus Drive (S07) 

3. IHB -RR- Bridge (SOS) 
(Sedlaent SIS) 

4. Houth of Canal (S09 & D09) 
(Sediment 519) (Fish S23) 

5. Tnml i« Basin (SIO) 

6. Ifonth of Hsrbor ( S l l ) 
7 (Sediment (S20) 

C. Lake George Canal 

1. Caloaet Are. (S13) 
(Sediment S21) 

2 . Indianapolis Blvd. (S14 t D14) 
(Sediment S22 4 D22) 

LOCATim 

87"16'5"W 
41'36'55-N 

87»27'40-W 
41*36'52-N 

87'28»40"W 
41'36'53-N 

87"31'04*H 
Al'37'27-H 

87'28'05-W 
41»37»18-K 

87'28'16-W 
41•38'21-N 

87'28'5-H 
41'38'55-R 

87»27'1-W 
4l*40'38"K 

87 "26'24-11 
41»40«13-M 

87»26«30-H 
41»40»47-H 

87»30»29"W 
41 •as '4711 

87»28'50-tf 
41*38»48-R 

HATER SEDIMENT 
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1 
I 

unavailable for this survey. 

Analytical Procedures 

EPA approved analytical aethoda were used for all aample analysis. 

Study Results 

Data is suimarised in Table 3. Ccnparison of this data with Indiana water 

quality standards for the Grand Calunet River and the Indiana Harbor Canal 

(SPC 7R-3, June 25, 1978) would indicate exceedances for the following 

parameters at the identified saapling sites. (Indiana standards in 

parenthesis) 

• 

GRAND CALUHET RIVER 

Indianapolis Blvd 

Hotiian Avenue 

temonla-*Nltrogen.- 3.1 ag /1 (1 .5 ag/1) . 
Cyanide - 0.234 mg/l (0.1 mg/1) 
Phenol - 0,014 mg/1 (0.01 mg/1) 
Total Phosphorous - 0.61 a g / 1 (0.10 ag /1) 
Chloride - 572 mg/1 (125 mg/1) 
Fluoride - 1.5 mg/1 (1 .3 mg/1) 

Ammonia-Nitrogen - 3.65 mg/1 (1 .5 mg/1) 
Total Phosphorous - 3.36 mg/1 (O.IO mg/1) 
Mercury - 0.0019 mg/1 (0.0005 mg/1) 
Oil t Crease - 100 mg/1 (10.0 mg/1) 

INDIANA HARBOR CANAL 

151st S t ree t 

Columbus Drive 

Ammonia-Nitrogen - 1.83 mg/l_( 1.5 ^ 1 ) 
Cyanide - 0.130 mg/1 (Oi lnsg / I ) 
Total Phosphorous - 0. n i a g ^ (0 .10 mg/1) 

Ammonla-Wtrogen - 2.01 m g / l ^ l T s mg/1) 
Cyanide - .320 « g / l ( 0 . 1 ag /1 ) 
I b t a l Phosphorous - 0.11 mg/1 (0.10 mg/1) 

54 

57 



( 

i 

•IHB "RR" Br idge 

Mouth of IHC 

Harbor Mouth . 

LAKE GEORGE CANAL 

Indianapol i s Blvd. 

Ammonia-Nitrogen - 1.85 mg/1 (1 .5 ag/1) 
Cyanide - 0.128 mg/1 (0 .1 mg/1) 
Total Phosphorous - 0.16 mg/1 (0 .10 ag/1) 
Oil i Grease - 12 mg/1 (10 mg/1) 

Cyanide - 0.143 mg/1 (0 .1 ag/1) 

Phenol - 0.011 ag /1 (0.01 ag /1) 

Ammonia-Nitrogen - 1.95 ag /1 (1 .5 a g / l ) 
Total Phosphorous - 0.18 ag /1 (0.10 ag /1) 

In addi t ion to these r e s u l t s , high t o t a l i ron concentrations were observed 

in water saaples a t a l l s i t e s , except Lake S t ree t (GCR) and IHB "RR" Bridge 

(LGC). The samples ranged from 0.56 mgfl to 2.85 mg/1, with an average of 

1.5 a g / 1 . The Indiana standard for dissolved iron i s 0.3 mg/1. 

The loca t ion of the East Chicago and Hammond sas teua te r treatment p lan ts in 

near proximity to the Indianapolis Blvd. and Hohaan Avenue s i t e s on the GCR 

should be noted. 

Sediment Dsta 

Sediment data for a e t a l a and organics i s smmarlaed in Table 3 a l s o . Note 

tha t t h i s data i s reported as ug/g (ppa) . 

High a e t a l concent ra t ions were found In near ly a l l sedlaent saap les . 

AluBlnua concent ra t ions var ied from 7.1 « ^ g - a t Holaan Avenue (GCR) to 

14,000 ug/g a t Indianapol is Blvd. on the COC. Total i ron concentrat ions 

Tsried from 29 og/g in the GCR to 8800 og/g in the IHC t o 135000 ng/g in 
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'the LGC. Cadmium valuea ranged from 0.3 ug/g in the GCR to 14 in the LGC. 

Barium values ranging froa 0.87 ug/g in the OCR to 160 ug/g in the IHC to 

260 ug/g In the LGC were observed. Eighteen different organic compounds 

were detected at varying concentrations in the sedlaent saaples. 
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m u t 3, aonfĉ a MonautMBr 

.aoMii 
Ju i ja . 

JMU. 

601 

SiSL 
ML 

802 

<9Q-

41 

4,2 

A S 

X L 

^ 3 _ 

803 

J 3 L 

19 

V2 

ZS 

. i i . 

J i . 
39 

< 2 

l i^A. 

80« 

J12IL 
.&L 

79 

^ 
34 

J L . 

.806 

. laL 

19 

<2 

JUL 

807 

saa. 

Boa 
<fl0 

OS. 
31 

^ 

. t i . 

20 

23 

^ 2 

14 

rfS 

809 

E2&. 
18 

21 

< 2 

. ^ L 

BIO 

:£2Sl—.£2a 
w 
20 

« 2 

^< 

au 

17 

21 

« 2 

as 

au 
190 

< 2 ' 

so 

j a L 

814 
"—r 

jsaflL 
< 2 

24 

<a 
ao 

'1'; 

M L . Jd. j a . .<&. a&. ^ L . j t t . 

Joa. JIU. JSL OSfiL JS22. OBSiL JLUa. ^690 j m . JISSL S60 ^09 

IX 

iUSL Jf 

'e *'j 1 

Ja t l . J t ^ .£SL <30 .^2L .^38. .^28. <30 <30 <30 <30 400 32 

27 57 150 203 30 «5 73 57 57 31 19S 77 

JikslaLi 

0.1 0.1 0.3 1.9 0.1 0.2 0.2 0.1 0.1 0.1 0.2 0.3 

< M 430 <30 

< 2 « 2 IS 

<30 ^ 3 0 <30 <30 < 3 0 ^30 <30 <30 O O 

4 2 < 2 < 2 •<2 « 2 «2 < 2 < 2 < 2 

JUac < 3 4 ( 3 < 3 < 3 < 3 <3 « 3 <a < 3 < 3 < 3 < 3 

JUl. 
< S ^ S <s 4 5 <S < 5 < 5 < S < S 

::^>liai. .iSSL .&L j f t . 99 J L J&. 100 as J L <50 ^ 5 0 109 

< 2 «2 « 2 «»2 < 2 « 2 

JuesiiM, 
JnO. 

dMO-UMIIHW — 

• Tinsif r 

< 2 

< 1 

49.5 

I S . l 

•« 45.1 

< 2 

A l 
• " * ! — • " • 

4 3 _ 

""12*" 

20.2 ' 

a i i L . 

C2 

4 1 

224 

19.1 

' 182 ' 

<2 

< 1 ^ ; 

I 2 q j 
~20.T' 

9a.i. 

. 2 4 . 

<l 

4B.5 

12.6 

24.4 

* 2 _ 

_ < l _ 

_S1.6 

12.3 

27.4 

U 2 . 

< 2 

< 1 

51.S 

12.3 

34.3 

< 2 _ 

< 1 ~ 

46 ~ 

11.6 

21.6~ 

<2 

< 1 

40.1 

11.1 

13.6 

< 2 

^ 1 _ 

39.8 

lo.a 
14.2 

. U L . 

t 2 

* 1 

58.4 

18.4 

88.0 

-23 

< l 

52.3 

U . » 

33.8 

- i 2 . 
'i» 

• 1 1 

1 i# 
1; 



n a n a c r ovncB fiUBwv oqHflp-ac ivm/ao 
9, oonk'd 

[ 

' .' . . 

InMDEtwtan(a) M Q A 

I K S 1243 j i 9 / i 

1 
I 

: * 

• 

. 

1 

1 

" 

1 • 

1 
> 
1 

! 

1 

1 

' 
1 
1 
1 
1 •» 

aoi • 

1 2.79 

! 2.39 

1.8. 

t 

• 

802 

1 1.42 

1 1.35 

• 

• 

•03 

1.03 

1 2.05 

• 

KM 

0.29 

0.78 

» 

aoa 

2.10 

1.98 

807 

2.31 

1 3.13 

aoa 

1 1.47 

1.68 

• 

1 
1 

BM 

1 1.57 
1 1.30 

§ U 

2.33 

1 2.48 

• 

an 

1 1.17 
0.93 

•u 

O.M 

• 

i ::-.;•;. 

> t 

1 ' 
1.47 

L.12 . 

. t ' 

• 

• 

. 

•, 

• • . 

' 

' 

• 

• 1 

' ! • • «. J C-

,1 ' ; 

1 ) 

il: 
•I 

7» 

n 

U 

I 
l i 
• 1 . 

I 

• \ \ 

4 

{ ; • 



t M U 3 , eaat*d 

t 

M i l lll>r<» -^VV 

• I M M • • 

• C .M. . • 

• I M . • 

• b u M . . • 

• tetlai^if • 

• Tkal l ia ' ' • ' 

• b i d . . m / ^ 

• .k, ,^^, .^ ^^14 

' nw ^ 

801 

10 

28 

87 

8 

• j ^ 

< 1 
800 

58 

1600 

SCO 

99 

<a 

55 

2700 

2.8 

43.3 

-JOX. 
UUL 
- ^ H -. 26& 

j d ^ g ^ g ^ 

1 804 
7 . 1 ' 

10 

83 

0.3 

170 

A l 
47 

29 

63 

4800 

• 
31 

< 2 

2 

. 55 

•62 
V 

A 2 

' 57.1 

"™5 

«j.f 
2? 

808 

7700 

• 29 

160 

8 

400 

8B00 

470 

860 

160 

••' < 2 

45 

2000. 

< 2 

2 

57.5 

2.4 

56 

, j L i 

/ 

.801, 

6900 

38 

120 

"—r 
, 

' • 23 

210 

16600 

790 

3100 

•9 

42 

• B 

71 • 

3900 

^2 

7 

36.1 

^ . 1 

56 

m 

au 
10000 

70 

S3 

4 

m 
• T * ^ n ^ 

11 
79" 

75000 

;30 

650 

44 

<2 

2 

46 

1700 

4.2 

3.3 

42 

14.5 

.2 

37 

no 

O H 

au 
7700 

29 

160 

• " ^ T " 

130 

V 
430 

5700. 

1000 

840 

54 • 

*2 

2 

120 

1200 

< 2 -

2 . 4 . 

10.9 

.8 

.52 

280 

— • • ; 

mo. ounocT a n r m 

814 

14000 

76 

260 

"TT" 
1200 

17 

440 

135000 

2000 

"iVoo" 

"IM 
TTT 

u 

130 

5700 

< 2 

'•'"XV 

2 

U.l 
12 

< ! 
66 

250 

-

• 

, 

•'. 

• 

1 

f • 

'sn 
u 

0.3« 

1 
^ A . U 

0.44 

^ - 0 . 3 

1.4 

29 

< 3 . 5 

•"f l .ur 

tfO.25 

50 

0.31 

0.95 

< 0 . 5 

< 0 . 2 5 

flUHMS C O K O S n C U f l i ^ 

• t 

• 

• 

ii 

^~" 
BQSGSL. 

f 

. 1 

• 

1 

• 

!i 

I 
\ 
t 

' 4 

i 

i;, 

,! 

.-" 

V 

en-
CO 



h MOSB* VtXmm asm rnuttaA »a^tAl 

^7 

cmimL mgmct canca 
BNKa MaaMf 

nyBnntfa» 4 ^ 

aoi I 804 

1 ^ ^ s i m s ^ ^ ^ i ^ 
' B«»o(a)awtnracat»^ 8.57 

i ssssiiisessdtiix 
3-4 a«taof luacan-

ttans 

(wftranrtw 

UiinumnthraM 

^ Ptiensnttwrnm -

f ^ " ^ 

JO. 
JLL 

aoa 
JO. 

a. 37 

0.48 

e.s4 

0.S4 

JLiL 

Ouriftmtm 
ica U48 

1 .1 ' 
0.57 

£<il 

JL41 

10 
S.7 

808 
• 

JL 
JO. 

an 
y 

ai3 1)4 
y 

14 

a.T 
8.4 . 8.8 

6.4 

47-
47 

0.48 

I KB U42 

Benxo <mi)>MryU 
I r iuar. 

Indwpa,3.3.e d) »* 

I*Vnn« 
< QUi«iM(«.h}aQChi 

iwaenaphthans IT-

0.20 

10 
0.98 

6.8 
l .S 

8.8 

18_ "Say 
= ^ 

« i^y 

sa 
18 
18 
14 

0.73 

rMW 

rrurTE 
4 i r^ 

J S E S M I 

3.0 

5.3 

i.a 

2.0 

2.0 
2.4 

1.3 

m 
M 
m: 

aUMRT 
8̂ '' !;smBMmsssr 

a» 
r i sh 

JO. 

•lor 

f .« • l i . • . I j w • • ! , . -i I «• • . 

7«^ 
• w«V » , 

' I 

'I i 

I 'It 
: • ! ill 
f 
i 

> \ 

\; 

i 
i 

t i 

.« fc 

'•;• 
' . J • 

1 , 

••v.>. 
• 
, 

f t . _ 

. : ' 
N 

V,, 
T» • 

• • f . • • ' • • • • ' . V " ' ' • 

/ / T.' ••. t ; '•;••• • • 

/ • • i ; 

05 • ' , J -



"» ' ^ ( k f C R t m TO TABIZ 3 piHRL REPORT 

HS.DFTTR FILE FRHt 9162 

NftHEi cP0-ig69t ni-rrn'̂ ctyt vm e.5ML FISH 
[ HI6C BRTAi ie-l€-81 BTLi3 Q9ie2 B91B2 

IBFILC FRHt 4C7t ' 

IBFILE NftMEi BCIB RHRLVSIS 
HISC BRTRt B-ie P INSTS 

NRHE CONCEHTRRTIOH 
< PPH > 

8TRHDRRB B-ie PHENRNTHRENE . ' ftd>: 

1 2-NITROPHEHOL LESS THAN y 
2 2-CHLOROPH^NOL LESS THRN AS 
3 PHENOL LESS THRH K i '' 
4 2,4-BinETHYLPHENOL LESS THRN t f i { 
5 2,4-l)ICHLOR0PHEHOL LESS THRH ft6 • •̂ ' 
'6 P-T-BUTYLPHEHOL LESS THRH U3 " 
7 P-CHLORO-n-CRESOL LESS THRH 20 • 
e 2,4»6-TRICHL0R0PHEH0L LESS THRH 1^ 
9 PENTACHLOROPHEHOL LESS THRH VQ 
18 4-HITROPHEHOL LESS THRH I V 
11 4,C-BIHITR0-0RTH0 CRE80L LESS THRH V 
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KrrpoKm TO nstz 3 

- - - - * * • 

FIHRL REPORT 

MS BRTR FILE FRHt 8112 

NRHEi Cl>0-I2g9 FISH lOCH IH 28 ML IHSTBi 25 PPB 
HISC BATA] NO VE 38-168 6H BC^HIN 38H F.HOLB 8IHRQ VF fc L6 

PR I 

1 
2 
3 
4 

ORITY POLLUTRHTSl 

TRICHLOROnETHRHE 
1,1,1>TRICHLOROETHANE 
BENZENE 
METHYL BENZENE 

m. 

OTHER VOLRTILE ORCRHIC CONPOUHDSi 

9 
6 
7 
8 
9 
18 
11 
12 
13 
14 
15 
1€ 
17 
18 

ETHRNOL 
PROPRHRL 
2-METHYL-2-PR0PRKRHINE 
1-ME THDXY-1-PROPEHE 
BUTRNRL 
2-METHYL-2-PR0PEM-1-DL 
RCETICACIB ETNYLESTER 
PEHTROIENES 
UHKHOUN 
CYCLOPEHTRNOL 
HEXRNE 
2-HETHYL>2-BUTftHRL 
HEXRNRL 
4-METMYL HEXAHRL 

C.85> 
C.85> 
<.85> 
<.85> 
<.8S> 
<.85> 
<.85> 
<.85> 
(.85> 
<.i8> 
C.I8> 
<.18> 
€.18> 
€.18> 

CONCEHTRR' 
CHC/'KC 

.82 

.82 

.83 

.87 

.84 
1.15 
1.18 
.83 
.88 
.13 
.87 
.12 
.88 
.28 
.18 
.88 
.47 
.29 ; 

rioH 
> 

...I 

• COHCENTRRTIONS RRE ESTIMRTED BRSEB UPON THE ~ 
"^KESPONSE OF INTERNRL STRHBRRD <2-BR0M0-l-CHL0R0-

PROPRHE>| E8TINRTEB RELRTIVE RESPONSE RRTIOS ARE 
8H0HH IH THE PARENTHESIS. 

(v 
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' ̂K^TACH^EXI^ TO TAEOEE 3 

DRCBNIC 8CAH: 9RTA SET COO'1269* FISH SfiMPLE COLLECTED IN THE VICINITY 
OF THE INDIRNR HRRBOR 

CRL SAMPLE NUMBER Bl>CCft?ctya 

(UNITS RRE HG/KG> 

OMPOUND 
ESTIMRTED 

CONCENTRRTION 

ETHYL NRPHTHRLENE C 1*ISOMER) 

ECRHYDRO-t»€-DIMETHYL NRPHTHRLENE 

-METHYLTETRRDECRNOIC RCID> METHYL ESTER 

-OCTRDECRHOIC RCID(Z>y9tl2-0CTRDECRDIEN0IC RCID <Z,2> 

-OCTRLECRDIENOIC ftCID <Z) ETHYL ESTER 

-C .^DECENOIC flCID <Z> ETHYL ESTER 

f e>ll>14-EIC0SRTETRREN0IC RCID» ETHYL ESTER 

NIDENTIFIED COMPOUND (SPECTRUM 359) 

WIDENTIFIED COMPOUND ( SPECTRUM 1532) 

IDENTIFIED COMPOUND ( SPECTRUM 1554) 

2.3 

2 

2ie 

87 

128 

6.1 

3.5 

9.6 

3.8 
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( 

Analytical Results for Data Set GDO-1253 (Cbrand Calunet) 

(Puirgeable nw^tloo) 

C3ciqpound Sanple No. (81-CXX)3xxx) and OoDcentration (HB) 

805 801 802 803 DOS 804 806 816^ 817* 

1,1,1-trlchloroethane 

1 »l-dichloroetJiane 

1,2-dlcfalozx)eftbeoe 

Chloxx>foxin 

1 y2-dichloroethBne 

Trlchloroetheoe. 

Benzene 

Tetrarhl aroethece 

Rromdnchl orcnethane 

Dibronpchloranethane 

0.34 

X 1 

K l 

K l 

K l 

K l 

K l 

K 1 

K 1 

K 1 

K l 
K 1 

K 1 

K l 

0.74 
0.15 

0.20 

5.9 

K 1 120 

K 1 

K 1 

K 1 

K 1 

K 1 

1.4 

0i57 

3.3 

1.5 

K l 

0.78 
0.27 

0.29 

6.7 

0.57 

0.34 

K l 

0.78 

360 1600 

1.0 

0.13 

2.5 

1.0 

0.20 

0.50 

K l 

0.70 

K 1 

K 1 

0.43 

K l 

K l 

0.21 

4.8 

K l 

K 1 

0.076 

K l 

K l 

K l 

K 1 

K l 

K l 

K l 

K l 

K l 

K 1 

K 1 

K l 

•K 1 

K 1 

K l 

K l 

•^^B^fwX 

c 

65 

88 


